examined because of a 2-week history of intermittent vomiting that occurred a few minutes after eating. An esophagogram disclosed a 3.5-cm filling defect caudal to the heart. An endoscopic examination revealed that a mass occupied most of the esophageal lumen. A 6-cm long portion of the midthoracic esophagus was resected and the ends anastomosed through a sixth rib thoracotomy site. The cat was euthanatized when histologic diagnosis of the tumor was made. A necropsy was not permitted.
Gross examination of the resected esophagus disclosed a firm, intraluminal, sessile mass (3 x 2 x 1.5 cm) diffusely infiltrating the adjacent wall and occupying most of the esophageal lumen. It had a gray-white appearance and was partly necrotic. Tissue specimens of the mass were fixed in 1 0% neutral buffered formalin, routinely paraffin processed, and stained with hematoxylin and eosin, mucicarmine, and modified Grimelius stains. Tissue specimens for electron microscopy were fixed in Karnovsky's fixative, buffered with s-Collidine, post-fixed in 19' 0 osmium tetroxide, and embedded in Maraglas epoxy resin. Paraffin sections were prepared for immunocytochemical analysis by the avidin-biotin-peroxidase complex method with negative and positive controls for somatostatin, serotonin, glucagon adrenocorticotrophic hormone (ACTH), calcitonin, and S-100 protein. The slides were counterstained with hematoxylin and eosin.
Light microscopic examination revealed that the tumor was characterized by groups or sheets of small-to mediumsized cells separated by thin, fibrovascular stroma . The neoplastic cells infiltrating the muscular layers were arranged in cords and ribbon-like patterns with one or two layers of cells interspersed between the muscle fibers. The neoplastic cells were moderately pleomorphic, round, oval, or spindle-shaped, and the nuclei contained a patchy distribution of chromatin and large nucleoli. The pale, eosinophilic, granular cytoplasm was without distinct boundaries. There were one to two mitotic figures per high power field (0.25 pm in diameter). Neoplastic cells were found in all layers of the esophagus. In sections stained with modified Grimelius stain, the cytoplasm had a diffuse distribution of dark granules (Fig. 2) .
Electron microscopic examination disclosed that the tumor consisted of compact clusters of small, round, ovoid, and spindle cells joined by scattered rudimentary cell junctions. The nuclei contained dispersed and marginated heterochromatin, and many nuclei had a large, centrally located nucleolus. The relatively scanty cytoplasm contained a moderately well-developed Golgi complex, occasional mitochondria, and short strands of rough endoplasmic reticulum. The cytoplasm was pervaded by numerous, randomly oriented intermediate filaments that occasionally displaced the nucleus to the cell periphery (hyaline cells). Small numbers of round, dense-core, neurosecretory-type granules with an average diameter of 120 nm were found in the Golgi complex and in the tangles of intermediate filaments (Fig. 5) .
Cytochemical analysis disclosed that occasional groups or single cells stained for calcitonin ( Fig. 3) and somatostatin ( Fig. 4) , and rare cells stained for S-100 protein. Tumor specimens did not stain for ACTH, glucagon, gastrin, insulin, and serotonin.
Esophageal neoplasms are extremely rare in both dogs and cats; the neoplasms have been less frequently reported in Of the few described in the United States, most are dermoid carcinoma^.^.^^ No adenocarcinomas or neuroendocrine tumors of the esophagus in cats or neuroendocrine tumors of the esophagus in dogs4 have been described.
The light and electron microscopic features of the tumor in this report confirmed the diagnosis of neuroendocrine car- cinoma, primary in the esophagu~.~,6-9 The small number of neurosecretory granules seen in sections of the neoplasm prepared for electron microscopy contrasted with the high number of such granules usually seen in these tumors. Such a small number also contrasted with the abundance of granules seen in sections stained with Grimelius stain, which stains neurosecretory granules. This descrepancy in the number of granules might have been caused by inadequate sampling or fixation of tissue for electron microscopy. Immunocytochemical findings suggested that the tumor produced at least two peptides, somatostatin and calcitonin. The presence of these peptides confirms not only the neuroendocrine nature of the tumor but also its production of multiple hormones. Although antibody to S-100 protein is known to react with a variety of cells, both epithelial and mensenchymal, the fact that the tumor is a neuroendocnne tumor suggests that the few cells ofthe tumor that stained for S-100 protein contained melanin. We did not observe melanosomes or premelanosomes, however, in cells that were examined by electron microscopy. Melanin-containing cells have been observed in human bronchial and pulmonary carcinoids,' and neuroen-docrine carcinomas with production of multiple peptides and melanin have been described in human beings.z
The histogenesis of neuroendocrine tumors in the esophagus has been attributed to columnar cells that persist in the surface of the esophagus and to the neuroendocrine cells present in the esophageal glands or squamous e p i t h e l i~m .~.~-~ In this case, persistent columnar epithelium was probably the origin of the neoplasm because no glandular elements were seen in multiple sections of the tumor. This is also supported by the fact that there are no glands in the esophagus of the cat,' which we confirmed by our examinations of esophaguses from clinically normal cats. 
